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immunogens administered are selected from the group consisting 
of BCG, diphtheria, tetanus, pertussis,' polio, hepatitis B, 
hemophilus influenza, measles, mumps and rubella immunogens. Old 
conditions (a) - (c) are replaced by two new conditions. If all 
of the immunogens are from the aforementioned g'r^up, then at 
least one of new conditions (a) and (b) must be met. Condition 
(a) is that immunogens are administered on at least three 
different dates prior to 42 days after birth. These dosings may 
be with the same or different antigens. For example, one could 
give pertussis at 7, 21, and 35 days of age, or pertussis and 7 
and 21 days of age, and measles at 14 days of age. Condition (b) 
is that immunogens are administered on at least three different 
dates (not necessarily all prior to 42 days after birth) and the 
maximum interval between administrations is about two weeks, or 
less . 

New claim 58 parallels but does not refer to immunization 
against an infectious disease. Claim 59 parallels claim 18, but 
is dependent on 58 . 

Claims 21-34 and 3 7 have been amended to require that 

(1) the mammal is a human, or an animal model of a human 
diabetes (and streptozocin-treated mice are expressly excluded) , 
and 

(2) the mammal receives at least one of the following 
immunogens prior to an age of 24 months: hepatitis B, hemophilus 
influenza B, mumps, rubella, chicken pox, acellular pertussis, 
and pneumococcus immunogens . 

The significance of the second limitation is that the 
recited immunogens (all of which appear in the specification, see 
original claim 18, and page 55, line 7) did not come into 
clinical use until after the publication date of the references 
cited as showing inherent anticipation, and hence this limitation 

' Claim 3 now refers to "whole cell" pertussis in this 
proviso . 
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prevents inherent anticipation, since the authors of the 
references would have identified any experimental immunogens 
used. 

Claim 27, 35 and 38 have been cancelled. 

Claim 41 has been rewritten in independent form. New claims 
42-4 6 and 49 are dependent on claim 41. 

New claims 47 and 48 are dependent on claim 3. 

Claim 5 0 is a new independent claim. It has the same two 
new limitations that were added to amended claims 21-35 and 37. 
New claim 51-56 are dependent on claim 50. New claim 57 relates 
to immunization with conjugated pneumococcal or varicella 
vaccines, as well as with at least one of certain specified 
immunogens . 

Response to Rejections 

1. The Examiner has rejected several claims as inherently 
anticipated by various references, as tabulated below: 
Ref Claims Comments 

Lee et al. 2, 3, 6-14, 16, 33 pertussis at 7 and 21d 


to piglets, or 6 and 
12d to mice 


Barrett et al . 


2, 


3, 


6-9, 


11-14 , 


DPT 4x, 4 wks apart, 
beginning at 24-48 h 


16-17, 21, 22, 25 


Halsey et al . 21 


DPT at 1, 5 and 9 wks 


Provenzano 


3, 


6-9, 11-14, 16, 17, 
28-31, 33, 34 


DPT at 0, 3, 


10 and 


25, 


14 wks 


24 DPT at 10 and 14w, P at 

3 and 6 w. 

In each of these rejections, the Examiner concedes that the 
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effect of the protocol on the incidence of diabetes was not 
tested in the reference, and tacitly acknowledges that the 
reference does not suggest that the protocol would reduce the 
incidence of diabetes. Rather, she argues, based on applicants' 
disclosure, that the methods disclosed in the reference would 
inherently produce the claimed effect. This rejection is 
respectfully traversed. 

Lee's subjects were not humans, or animal models of a human 
autoimmune disease, so Lee does not inherently anticipate the 
present claims. 

Barrett, Halsey and Provenzano describe immunization 
protocols in which the third administration occurred when the 
subject was 42 days (6 weeks) old, or older (12 weeks old for 
Barrett, 9 weeks old for Halsey, and 6 weeks old for Provenzano) . 
Hence, they do not inherently anticipate condition (a) of the 
proviso of amended claim 3 . They do not satisfy condition (b) 
either, as the maximum interval between administrations was three 
weeks for Provenzano and four weeks for Barrett . 

Nor do they inherently anticipate claims 21-34 and 37. 
These claims all require administration of immunogens which did 
not come into clinical use until after the reference dates. For 
example, according to Zinsser Microbiology (E x. A) , the mumps 
vaccine was licensed in 1968 and the rubella vaccine in 1969. 

2. In paragraphs 11-16 and 19 of the office action, various 
claims are rejected as obvious over Lee or Barrett, which the 
Examiner conceded did not teach use of an immunization protocol 
to reduce the incidence of diabetes, in view of various secondary 
references, as follows: 

Para of OA Claim Secondary Ref 

11 4, 5 Jegede et al . (CD) 

12 10 none 

13 18 Jagende et al . 

14 23, 26 Madore et al . 
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15 


27 


Madore et al . 


Cohen et al . 


16 


30-32 


Schaller et al . {B) 


Van Leengoed et al . (C) 
Similarly, in paragraph 19, claim 3 7 is rejected as obvious over 
Halsey et al . in view of Satoh et al . 

These rejections are respectfully traversed. First of all, 
the Examiner has not established a prima facie case of 
obviousness. As stated in MPEP §2142, 


To establish a prima. facie case of 
obviousness, three basic criteria must be 
met. First, there must be some suggestion 
or motivation, either in the references 
themselves or in the knowledge generally 
available to one of ordinary skill in the 
art, to modify the reference or to combine 
reference teachings. Second, there must be 
a reasonable expectation of success. 
Finally, the prior art reference {or 
references when combined) must teach or 
suggest all the claim limitations. The 
teaching or suggestion to make the claimed 
combination and the reasonable expectation 
of success must both be found in the prior 
art, and not based on applicant's 
disclosure. In re Vaeck, 947 F.2d 488, 20 
USPQ2d 1438 (Fed. Cir. 1991) . See MPEP 
§2143-§2143 . 03 for decisions pertinent to 
each of these criteria. 


Claims 2-14, 16-18, 21-35, and 37, as examined, were 
directed to methods of immunizing a mammal against at least one 
infectious disease while decreasing the incidence of diabetes 
mellitis or SLE . While Lee, Barrett and Halsey teach protocols 
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for immunization against an infectious disease, they do not 
suggest use of that protocol to reduce the incidence of diabetes 
or SLE . 

Applicant has already explained how the amended claims avoid 
inherent anticipation by Lee, Barrett, and Halsey. Since Lee and 
Barrett and Halsey do not recognize that the choice of protocol 
affects the incidence of any autoimmune disease, they do not 
provide any motivation to alter their protocols in order to 
achieve reduced incidence of autoimmune disease. Nor do they 
provide any assurance that such reduction can be achieved with 
a reasonable expectation of success. In making a §103 rejection, 
the Examiner is not permitted to rely on Applicants' disclosure 
to establish that expectation, even though she could use it to 
argue inherent anticipation. 

The secondary references do not remedy these deficiencies. 
Jegede et al. merely teaches use of an adenovirus immunogen to 
protect against diseases caused by that virus . Madore teaches 
administration of a hemophilus influenza immunogen at one month 
of life. Schaller et al . suggests that Mycoplasma hyopneumoniae 
antigens can be used to vaccinate swine. Van Leengoed discloses 
a vaccine for controlling Hemophilus pleuropneumonia in pigs. 
For all of these references the sole concern was protection 
against an infectious disease; the authors had no inkling that 
their protocol might affect the incidence of autoimmune disease. 

The only secondary references to discuss the prevention of 
an autoimmune disease are Cohen, WO90/10449 and Satoh et al . 

The Cohen patent application discloses the use of antigens 
which cross react with a 65kDa heat shock protein as a tolerizing 
agent. As discussed on pages 6-7 of our application, the problem 
with tolerogens of this type is that they are specific to the 
particular autoantigens with which they cross-react. They are 
not effective against autoimmune diseases mediated by other 
autoantigens . 
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The specification specifically states at page 18, line 27 
to page 19, line 15: 

Tolerogens also are not generally considered 
immunogens in this invention, except as a 
tolerogen-immunogen, as described herein. 
A tolerogen is generally defined as an agent 
which induces a state of antigen specific 
immunological unresponsiveness to an antigen 
that immunologically cross reacts to the 
agent . Tolerogens are further considered 
agents that inactivate immune mediator cells 
like B and T lymphocytes by reacting to 
their antigen specific binding sight and 
inactivating the cells in an antigen 
specific manner. However, if a tolerogen 
has a component that is clearly immunogenic 
and causes activation of immune mediator 
cells resulting in antibody formation or T 
cell immune responses, then it can be both 
a tolerogen and an immunogen. A tolerogen- 
immunogen in the latter case may be employed 
in this invention to prevent chronic immune 
disorders by down regulating cells that do 
not directly bind to the tolerogen and/or 
prevent chronic immune responses against 
organs/antigens that do not cross react 
immunologically to said tolerogen. 
It does not appear that Cohen's heat shock protein would be 
considered an "immunogen" within the meaning of the claim, as it 
is not capable of acting to elicit a specific immune response 
which protects against an infectious disease. Nonetheless, to 
facilitate prosecution, claim 48 has been added, which excludes 
the presence of Cohen's (and other) tolerogens. 
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3. Claims 28-34 are rejected as inherently obvious over 
Harris, et al . , USP 4,152,415. Harris discloses administering 
a Treponema hyodysenteriae vaccine to swine. The vaccine is 
first administered parentally, e.g., on days 0 and 14, and is 
also given orally, on days 4-23, daily (See Experiment 1) . 

Harris does not inherently anticipate claims 28-34 because 
these claims now require either administration to either a human, 
or to a nonhuman animal which is an experimental model of an 
autoimmune disease . He does not render the claims obvious 
because there is no motivation to modify his protocol in order 
to reduce the incidence of autoimmune diseases in pigs, let alone 
in humans. Harris' sole concern is the prevention of swine 
dysentery. If a swine had an autoimmune disease, it would be 
culled, not treated. 

4. Claim 35 is rejected as obvious over Ferreri et al (R) 
or (S) in view of General Recommendations on Immunization (AU) . 

Ferreri et al . (R) or (S) teach immunization of a human with 
hepatitis B vaccine at birth and. at 15 and 45 days of age. The 
GRI are cited merely to indicate that immunization against HBV 
may be combined with immunization against other infectious 
diseases . 

Claim 35 has been cancelled, so this rejection is moot. It 
is noted for the record that Ferreri does not inherently 
anticipate claim 3 because his third administration is after 42 
days from birth, and his maximum interval is 30 days. 

5. Claims 2, 3, 6, 7, 9-14, 16 and 33 are rejected as 
anticipated by Huang et al . (1984) , which alleged discloses both 
immunization against pertussis by administering a pertussis 
immunogen at 45, 55, 59 and 85 days of life (see p. 221) , and 
reduction in the incidence of diabetes . 

Huang et al . (1984) cannot anticipate claims 2, 3, 6, 7, 9- 
14 and 16 because his first administration was to mice which were 
45 days old, and claim 3 (the independent claim) requires a first 
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administration before 42 days from birth. 

Nor does Huang et al . (1984) render obvious the use of an 
earlier (pre-42 days old) administration of pertussis imraunogen 
in order to reduce the incidence of diabetes, in view of the 
ambivalent teaching by Kolb et al . (1987) and the negative 
teaching of Huang et al . (1991). 

Kolb, et al (1987) also looked at the effects of a pertussis 
vaccine in a streptozotocin- treated mouse. The streptozotocin 
was administered when the mice were 8-11 weeks of age. The 
vaccine was given at day -3, +8, or +14 relative to STZ 
initiation. Given at day -3, it partially suppressed the 
hyperglycemia, while when given at days +8 and +14, it strongly 
enhanced it . 

As admitted by Huang et al . (1991), "results from 
streptozotocin- induced IDDM experiments are difficult to 
extrapolate to type I IDDM because the correlation between 
chemically- induced diabetes and a "natural" development of 
autoimmune diabetes is unclear. " Consequently, Huang et al 
(1991) examined the anti-diabetic effect of pertussigen in the 
genetically predisposed NOD mouse. These mice were give four 
injections of pertussigen at four week intervals, starting when 
the mice were 2 (Group 1) or 4 (Group 2 and 3) weeks of age. 
According to the authors, "although the time at which IDDM was 
first observed was delayed by several weeks, the incidence rates 
were not significantly different from those of untreated control 
NOD mice . " 

As for claim 33, it expressly excludes administration to 
streptozotocin-treated mice. Hence, Huang et al . (1984) 's mice 
could not anticipate claims 3 or 33 . 

6. Claims 3, 6-10, 14 and 16 are rejected as anticipated 
by, or obvious over, Huang et al . (19 91) . 

Huang et al , (1991) immunized NOD mice at 2 , 6, 10 and 14 
weeks of age with pertussis immunogen. However, the authors 
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reported that the incidence of insulin-dependent diabetes in the 
immunized mice was not significantly different from that in the 
untreated control mice. If Huang's mice were accepted by the 
Examiner as a model of diabetes mellitis, then her inference of 
anticipation is rebutted by Huang's own findings. 

Huang et al . (1991) would not inherently anticipate, even 
if an anti-diabetic effect were inherent. Claim 3, as amended, 
in condition (a) , calls for three administrations of pertussis 
immunogen before 42 days after birth. Huang et al . (1991) 's 
third administration was at 10 weeks, i.e., 70 days, after birth. 
Condition (b) requires that the longest interval between 
administrations not exceed about two weeks. Huang's interval was 
four weeks . 

Since Huang et al . 's finding was a negative one, it would 
have discouraged others from further experimentation with 
pertussis immunogen (such as variation of timing and/or dosage 
of immunogen) as an anti-diabetic agent, and hence cannot render 
the claimed invention obvious . 

7. Claim 41 has been rejected as obvious over Ferreri, et 
al . (R) and (S) , Lee et al . , Barrett et al . , Halsey et al . , 
Huang, et al . (1991) or Harris et al . The deficiencies of these 
references has already been discussed, but we will briefly remind 
the examiner that only Huang et al . (1991) pertains to the use 
of an immunogen to prevent diabetes (as opposed to an infectious 
disease) , and it concluded that the immunization was ineffective 
(thereby teaching away from the subject matter of claim 41) . 

The Examiner errs as a matter of law in dismissing the claim 
recitation of written instructions as being of "little weight". 
It would not have been obvious to label the kit as being for use 
in reducing the incidence of diabetes unless the references 
taught or suggested that the components of the kit were useful 
for that purpose . 

In re Gulack . 217 USPQ 401, 403 (Fed. Cir. 1983) considered 
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the patentability of a claim to an educational or mathematical 
device with digits in a cyclical numerical series printed on an 
endless band. The Federal Circuit declared 

Differences between an invention and the 
prior art cited against it cannot be ignored 
merely because those differences reside in 
the content of the printed matter. Under 
section 103, the board cannot dissect a 
claim, excise the printed matter from it, 
and declare the remaining portion of the 
mutilated claim to be unpatentable. The 
claim must be read as a whole. 
The Federal Circuit then went on to consider whether there 
was a functional relationship between the printed matter and the 
substrate, in view of the rule set forth by in re Miller . 164 
USPQ 46, 48-9 (CCPA 1969) . Finding that the band supported the 
digits, and that the cyclical numerical series exploited the 
endless nature of the band, the Federal Circuit found that the 
functional relationship was present. Finally, it held that the 
prior art neither disclosed nor suggested the claimed sequence 
of numbers . 

Indef initeness 

Claim 33 was rejected as indefinite. 

Antecedent basis for "separate" has been provided by 
amending at line 6 to insert --separate-- between "second" and 
"pharmaceutically acceptable dose" . 

The meaning of "during a 0-78 hour period" is clear from 
page 27, lines 25-28, page 52, lines 8-10. A single dose, rather 
than being delivered instantaneously, may be delivered over a 
prolonged period, up to 78 hours, and still be considered a 
single dose rather than multiple doses. Note that 78 hours is 
slightly (6 hours) under half a week, a week being 168 hours. 
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Improper DependencY 

Claims 4 and 5 were rejected under §112, fourth para, as 
being of improper dependent form for failing to further limit the 
invention. This rejection is respectfully traversed. 
According to Examiner 

The claims fail to further limit the subject 
matter of claim 3, since slaim 3 recites 
that all immunogens are selected from the 
group consisting of BCG, diphteria, tetanus, 
pertussis, polio, hepatitis B, hemophilus 
influenza, measles, mumps and rubella 
immunogens, while claims 4 and 5 recite that 
one immunogen other than the above listed 
immunogens (in addition to others) are 
administered . 

The Examiner has misunderstood claim 3 . This claim does not 
require that all of the immunogens be selected from, the quoted 
Markush group. It says that if they are , then certain additional 
conditions (imposed to foreclose inherent anticipation) apply. 

It should be noted, to clarify the record, that claim 18 
also lists immunogens which are not listed in the Markush group 
of claim 3, but, for the reasons set forth above with respect to 
claims 4 and 5, complies with §112, fourth para. 

Enablement 

Claim 18 is rejected under §112, para. 1 as the disclosure 
is allegedly enabling only for claims limited to the listed 
immunogens other than a malaria or an HIV immunogen. 

The present invention is directed to methods of reducing the 
incidence of an autoimmune disease, by early and frequent 
administration of immunogens. 

It can be seen from both' the experimental studies and the 
epidemiological data that a variety of immunogens -- plague. 
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anthrax, diphtheria, tetanus, pertussis, BCG, Hemophilus 
influenzae and smallpox -- can affect the development of 
diabetes, and that early administration of plague, anthrax, 
anthrax + pertussis, anthrax + DPT, and smallpox immunogens can 
reduce the incidence of diabetes.^ 

Table VI of the 1994 Declaration compared the anthrax, 
plague, DT, pertussis, Hib, BCG, smallpox and MMR vaccines in 
terms of the nature of the vaccine. There are considerable 
differences. Only the BCG vaccine has been shown to contain an 
immunogen that cross -reacts to an autoantigen associated with 
type I diabetes mellitus. 

Under these circumstances, it is clear that the anti- 
diabetic response cannot be entirely immunogen- specif ic , as there 
is no common epitope in question which could be eliciting the 
response . A nonspecific immune response must play an important 
role . 

At page 12, lines 7-25 of the specification. Dr. Classen 
declares 

Without intending to be bound by any theory, early 
administration of immunogens can cause the release of 
lymphokines that may accelerate the maturation of the 
immune system. The immunization may act in several 
ways including: 

A. Enhancing destruction of autoimmune prone cells 
in the thymus ; 

B. Enhancing the flow of normal T-cells from the 
thymus; 

C. Causing peripheral elimination of autoreactive T- 
cells that have escaped the thymus; 

D. Causing the release of interferons which prevent 
infection with autoimmune causing viruses; and/or 


^ The effect of early administration of the other immunogens 
noted is not yet known, but is readily determined. 
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E. Causing migration of macrophages into the area of 
administration as in an injection site and away from 
an vital organ like the islet cells of the pancreas . 
The invading macrophages have the ability to act as 
antigen presenting cells and induce an autoimmune 
response against the vital tissue. 

In contrast, the late administration of an immunogen 
can cause the release of lymphokines which may act as 
growth factors enabling autoimmune inducing cells to 
grown . 

Lymphokines are discussed in more detail at pages 20-22 of 
the specification. Interferon alpha is specifically mentioned 
at page 21, line 19. The mechanism by which immunization with 
a broad range of vaccines at birth prevents diabetes can be 
explained through the release of alpha interferon (or other 
lymphokines) . Alpha interferon is an molecule made by macrophages 
when they are activated by an immunological challenge such as an 
infectious organism or vaccine. Alpha interferon is routinely 
used to treat patients with hepatitis and other viral infections 
because the molecule has strong and broad antiviral activity. 
Alpha interferon induced by immunization at birth can help 
prevent diabetes through the suppression of congenital or 
neonatal infections, also called vertical infections. Studies 
from Sweden and Finland have indicated that 2 7% or more cases 
of insulin dependent diabetes are linked to a vertical infection 
with Coxsackie B virus. See Dahlquist, et al . , Diabetologia , 
38:1371-3 (1995); Hyoty, et al . , Diabetes, 44:652-7 (1995). This 
data is consistent with early reports linking the development of 
insulin dependent diabetes to congenital rubella infections. 
Ginspberg-Gellner , et al . , Diabetologia, 27:87-9 (1984). 
Inhibition of these infections through nonspecific mechanisms, 
in particular release of alpha interferon following immunization 
at birth, explains why early immunization is associated with a 
reduced risk for developing diabetes. This mechanism of action 
also explains why early immunization prevents diabetes in NOD 
mice since a congenital viral infection has been suggested as 
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a cause of diabetes in the NOD mouse. Gaskins, et al . , J. Clin. 
Invest., 90:2220-7 (1992); Suenaga, et al . , Diabetes, 37:1722-6 
{1988); Nakagawa, et al . , Diabetologia, 35:614-18 (1992). 

The late administration of alpha interferon to patients has 
been reported to cause insulin dependent diabetes. Alpha 
interferon and the alpha interferon inducer Poly I:C have been 
shown to induce diabetes in rodents as well, explaining why late 
immunization induces diabetes in rodents. The induction of 
diabetes by late immunization also can be explained through the 
release of alpha interferon. The mechanism by which alpha 
interferon can induce diabetes include damaging the islet cells 
and speeding up a smoldering subclinical autoimmune disease. 

The ability of interferon to modulate diabetes by two 
pathways, prevention through inhibiting viral infections and 
induction through stimulating an autoimmune response, explains 
the importance of timing of first immunization. 

Potential immunogens, which could elicit, if administered 
early in life, an anti-diabetic immune response, are discussed 
in great detail at page 19, line 16 to page 20, line 17; page 24, 
line 11 to page 25, line 25; page 75, line 20 to page 76, line 
2; page 77, lines 7-14; and original claims 18-20. 

Methods of screening immunogens for suitability are 
discussed at length at pages 56-75, and are further exemplified 
by Examples 1 and 2 of the specification. 

In view of the plethora of examples of potential immunogens, 
the diversity of the immunogens already known to affect diabetes, 
the plausibility of the proposed non- immunogen- specif ic mechanism 
(lymphokine release) by which the anti -diabetic effect is 
exerted, and the detailed presentation of the screening 
methodology, it is clear that one skilled in the art can, without 
undue experimentation, identify additional immunogens that can, 
by early administration, reduce the incidence of diabetes. 

Therefore it does not appear that the disclosure is enabling 
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only for the listed immunogens, as other immunogens would be 
expected to have an ant i -autoimmune disease effect and to be 
identifiable without undue experimentation. 

With regard to malaria and HIV immunogens, in particular, 
the Examiner states that it would require undue experimentation 
to devise malaria or HIV immunogens which would protect against 
infection, since effective vaccines against these disease have 
not yet been produced. 

There is no doubt that malaria and HIV immunogens have been 
identified in the art. Even if they have not yet been formulated 
into a vaccine effective against the infectious disease, that is 
no reason that their early administration will not elicit a 
nonspecific immune response which will reduce the incidence of 
an autoimmune disease. 

It is true that claim 18, besides requiring reduction of the 
incidence of an autoimmune disease, also requires immunizing the 
recipient against at least one infectious disease. But nothing 
in claim 18 requires that the malaria immunogen itself be 
administered to prevent malaria, unless it is the only immunogen. 
If both pertussis and malaria immunogens were administered, the 
pertussis component would satisfy the requirement of immunization 
against at least one infectious disease, regardless of whether 
the malarial component was protective against malaria. In other 
words, the malarial component could be included merely for its 
value in reducing the incidence of the auto- immune disease. 
Similar comments apply to use of HIV immunogens. 

The thrust of the present invention is not the development 
of methods of immunizing against infectious disease, but rather 
reducing the incidence of autoimmune diseases. If and when an 
effect anti-malaria or anti-HIV vaccine is developed, the present 
invention teaches when to administer it in order to decrease, not 
increase, the incidence of autoimmune diseases like diabetes. 
Applicants are entitled to coverage of not only immunogens 
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already known to be protective against infectious disease, but 
also those not yet proven as vaccines, or even associated with 
infectious diseases that have not yet become clinically 
important . 

The claim includes a functional limitation: immunization 
against an infectious disease. If only a malaria or HIV 
immunogen is administered, and it is not protective, then the 
practiced method is, by definition, outside the claim. A 
functional limitation must be given weight in determining whether 
a claim is enabled. See Ex parte Mark , 12 USPQ2d 1904 (BPAI 
1989) ("biological activity" required by claim). 

New claim 59 parallels claim 18 but does not require 
immunization against an infectious disease. Applicants would 
consider deleting malaria and HIV from claim 18 if allowed to 
retain them in claim 59. 
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CHArrER 73 PARAMVXOVIRUStS 


Epidemiology 

111 susceplible popiilalioiis, iniinips virus infection is pic-- 
doniinaiiily a disease ot childhood, wiili the niajority of 
clinically cvideni infccti<jns being seen between the ages of 
5 and 10 yciirs. It has been estimated that in the 
provaccine era 90 percent of the population were imtnune 
by the (iiiie they leached 15 years of age. Although 
mumps virus infect ion is contagious, it is less communica- 
ble than measles and varicella. The degiee of comnninica- 
bitity is esttinaied most accurately by serologic surveys of 
exposed individuals because as many as one fourth of the 
infections with mumps virus occur without clinical symp- 
toms. 

Isolation of the patient within the hospital setting or 
in homes, when it is atiempted, has not efTectively cur- 
tailed spread of disease I'his is usually attributed to the 
i period ol virus shedding that occurs prior to the symptoni- 
onset of illness and thus precedes the recognition of 
I infection. As pieviously mentioned, one fourth of patients 
have an asymptomatic infection, but they also excrete vi- 
rus. Their infection is self-limited, and their immunity is 
I comparable to those with symptomatic infection. To the 
I best of our knowledge, there are no animal i 
I human carriers c>f mumps virus. 


I Diagnostic Approach 

I The work of Johnson and Goodpasture first established 
I that mumps was caused by a filterable virus and deinoii- 
Isirated that rhesus monkeys could be experiinenially 
■ infected. The description of the complement-fixation test 
.cessful propagation of virus in chick embno pre- 
Iceded the now generally employed standard tissue culture 
echniques. These methods employ monolayers of one of 
Bcveral cell types, including primary monkey kidnev, hu- 
i amnion, or human kidney and cell lines, such as 
hcLa. In vttro multinucleate giant cells are seen, and 
mabsorption inhibition provides a practical means of 
(Jcniification of the virus. With these techniques, virus has 
(1 isolated from such varied sources as blood, cerebro- 
spinal fluid, urine, saliva, salivary gland tissue, and human 

In maiiy academic and large hospital settings, viral di- 
: laboratories are available, and virus isolation can 
attempted horn clinical materials. The responsible labo- 
will provide dnectioiis for submitting materials for 
. Saliva and urine can be collected at the time of 
Ifcical central nervous system symptoms and submitted 
jtnihure. Mumps isolation in tissue culture is usually not 
. foi eitfier diagnosis or management of patients 
1 parotitis, bin the techniques and facilities arc avail- 
cfor dei'ining the unusual or complicated situation. 

For practical reasons, manv diagnostic laboratories 
p offer more extensive serologic diagnosis than cultuial 
liitics for virus isolaiion. I'hey will evaluate sera for the 
mce ol antibodies to mumps virus. The serum (or 
luaiion should be obtained as early as possible in ihe 
Itss. and a convalescent sjxximen should be obtained 


after iin nuei val of 2 to .'i n\ eeks. .\ pair ol sera can deicr- 
mine wht-ther a specific illness is nuimp.>. infection b\ deni 
onstrating an increase in aiuihofU tiler. .-\ single ^eruii 
can determine whethei a person has ever had mump' 
fection but cannot define when it occurred .As iridic 
above, there are several tvpes of antibody eli( ited h 
inum])s infection. 


ted 


Treatment 

There 


is no specific therapv available for mumps infrci 


Symptomatic management t)f p... 
hydration and analgesic and anupvrctic then 


adcqu 


Prophylaxis and Immunization 

The problem rt-peatcdiy occurs of what to do after expo- 
sure to mumps infection, l.'sually iht- person concerned is 
an adult wiihoui previous svmp.tomatic mumps infection. 
Hyperimmune globulin or pooled serum Ig(; h.is been 
administered after exposure, with no proven efficacy. How- 
ever, there has been a controlled studv jnirporting to dem- 
onstrate that the administration of hvpcnmniune globuliti 
after the appearance of parotitis can decrease the inci- 
dence and severity of orchitis. For this reason, bvpcrim- 
mune globulin has been adnnnistered to postpubertal 
males who already have parotitis. 

There has been limited cx|)erience in .Scandinavia us- 
ing a fbrmalin-inaclivaied mumps vaccint-. ^^hich affords 
.some short-term protection from infection. No anti-F pro- 
tein antibodies are demonstrable. It is probable that the V 
protein, which is sensitive to formalin, is noi present. 
However, animal studies suggest that whole virus prepara- 
tions can only induce aiiti-HN antibodies when the virus 
fails to leplicate iti the host. Purified F protein is an cfl'cc-' 
tivc immuiiogen. and aniibodv u, this protein is nec.essarv 
lo limit cell-to-cell spread of vims. 

Live atteniiated inum[)s virus vaccine was licensed in 
[anuaty 1968 and is available for prophvkuiic use. It is 
recommended (or administration to cluldren more than I 
year old and to young adults for Induciion of immuniiv 
parallel to that induced bv natural infection, \accine 
.should not be given to pregnant women because of the 
potential v ulnerabilitv of the fetus. -Althoiioli no data exist 
thai demonstrate iransinission of aitcnuaied virus to the 
fetus, placental infection has been diKiinieiued alter ma- 
ternal immunization. F'or practical purposes there is onlv a 
single serologic siiaiii of mumps virus, hence a single in- 
fection widi either natural ot aitenluaced virus confers im- 
munity. The vaccine is a live aitcnuaied 
tissue cultures of chick embivo tibrohlas 
tered parenlerallv. N'iriis is not shed bv ihe vaccmee. and 
immunization does not cause anv side cllects. I he vaccine 
produces 9') to 100 percent serologic conversion froiu an- 
libody-ncgalive to aiiiihodv -positive in vaccinated susicpii- 
blcs The antibodv It-vt-ls. altliougli considcrahlv lower, 
parallel those produced bv natural infection and persist for 
the \2 to 15 years that vaccine has been available lor 
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tubella (German Measles) 


liiiical Feaimcs and Pathogenesis 
Mdemioiogy 


Diafrnosis 

Treatment and Prevention 


the mid.i9ih cen.urv until J 941. rubella was regard- 
a bemgn ch.ldhood exa.uhem. When the Au.s.S.an 
>al.nolog.s,, S.r Nonnan (iregg. reported the assoc a 
■r mtrautenne rubella .nlec.ion w.,h congenital cata- 
th.,s atn.ude changed comple.eiv. sJbsequentK 
^7^5-""^'' hear, di,sea.se. and other ma^forma- 

St 4 months of pregnancy. The recovery in 106^ of 

• 19b9, the hcensure of attenuated active vaccines 
.ye proven safe and eHective. Congenital rubella has 

UeXe^^T^'^Lr^' ' '>^^-^^- 

' Ihe basi. of it.s biochemical and biophysical prop- 
-bella rs classified as a togav.rus. bul i. ha.s no n- 
ent wuh arthropod vectors. Because manv different 

. onlv rubella is teratogenic, virus isolation tech- 
n.d specific .serologic tests for antibody have 
d the necessary difTercntianon of etiologic agents 


al Features and Pathog 


f-IlCSKS 

a mild rash di.seaso tha, occurs pnn< .pally ,„ 
I but IS seen a. al! ages. .As shown in Figure 7', I 
^^aiton penod is approxunatelv 2 weeks, with nnn,: 
■Hroma signs or symptoms. Nh.s, often, the firs, 
oi ilhiess ,s nnld fever and respiratory signs iui- 
.V preceding ihe onset of rash. Tlu- ex iniheii, is 
™les and papules, a, first on ihe face and then 
^. irunk. and extrcniiies. where thev leiinin 
:md ra,^b-,-oalesce. The rash has ordmarilv dis^p- 
•V the thud dav. Preceding and acconipanv.ng the 
rc IS Ivmphaftenopaihv. which niav involve the 
ular, suboccipital, and cervical nodes. Rash ,s oh 


served commonly among children, hut infection h 
occult or onlv a febrile pharv.igius in as cnanv as on third 
01 aduU panents Although n.ajor complications are ra c 
(thrombocvtopenic purpura and encephalu.s;. the i c 
dence of arthralgia and arthritis is much LMcner , ,n, 
crally appreciated. The frecpiencv o[ join, iiuoKe.n 
d.recly correlated w.th „K-reas,ng age and appears s to 
be more connnon anu)ng women In a few > " 

.ence of rubella virus in synovial cell! IZ C 
with polyarthritis and arthralgia of length, duranrrrsu 
ally joint mvolvemcni is acute an<l ir,n., v 
cp.elae (l-'ig. 7.5-1). "."vs.enr w„honi se- 

1 be route of infection is vi 1 li.e , 

<,>rc»d ,0 ,>„„.„„,. ,„,„,.. „,„■„,„, ,;r b:,::' 


rcmia and respiratory tract shedding of 
the rash bv 1 week, and ,he latter m 
ei several weeks. Because much viru: 
or^to the recognition of illness, s, 


CIS has 


DMdai 


s> piecedc 
inr anoili- 
"-TIUS pn- 


'be prnnai\ 
'1 llie aclua! 


V tratispired belo, 

patient has been diagnosed. Liule is knoun 
pathology of the postnatal disease because it 
one. l-towever, the pathogenesis t.f t , ,n'i;cniu,l infc'i'oo, 
heen well studied duritig and suicc ilu l<lti-| n „k1, 
vnemia is followed bv infeuio,. ,,f ,he plan 
V lead .0 viru.s invasion <;f Uu- te.u^. Nh.IupU 


hicli 
pieg- 
ige of 


NJaicrnal 
winch m^ 

sues ami organs stipport the replu nion oi ^ 
continues ,0 nmltiplv ihronghotu the rem nnd 
nancy and in the postnatal per,o<l. .A laryc pc 
maternal inleciions that occur in ihc IIim S 

result in fetal ilhiess Ihere 
nunibe, in the fourih month, and ii is mucn ' 
anv (etal inleciions have ttrsulied from iirucm . 
later pregnancy. .Although the exact mechanism ol'd'ama J 
.0 fetal organs is no. clear, rubella mlecion ol lmm .n" 
mvonic cells in vitro is associated wnh both .h.omosom, 
breakage and inlubi! "ovo,„., 
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